Affinity labelling of 5-aminolevulinic acid dehydratase with 2-bromo-3-(5-imidazolyl)propionic acid.
2-Bromo-3-(5-imidazolyl)propionic acid, a zinc-directed thiol reagent, inactivates the enzyme 5-aminolevulinic acid dehydratase from bovine liver (5-aminolevulinate hydro-lyase (adding 5-aminolevulinate and cyclizing, EC 4.2.1.24). The substrate, 5-aminolevulinic acid, completely protects against inactivation. The reagent inhibits the zinc-containing enzyme to a greater extent than the zinc-deprived enzyme; and it competes with the zinc chelator 1,10-phenanthroline. The reagent alkylates essential sulfhydryl groups of the enzyme, since the extent of the inactivation depends on the reduction of the enzyme protein by thiol compounds. It is concluded that the zinc site, the substrate site and the essential sulfhydryl groups are in close proximity in the active site.